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Description
Technical Field

[0001] The present invention relates to an orthodontic
member and a method of manufacturing the same and,
more particularly, to an orthodontic member and a meth-
od of manufacturing the same, wherein orthodontic treat-
ment may be simply performed even without the use of
dental braces.

Background Art

[0002] Malocclusion is a misalignment or incorrect re-
lationship between the teeth of the two dental arches
when they approach each other as the jaws close, and
the correcttreatment thereof is referred to as "orthodontic
treatment”. Since malocclusion leads to a poor appear-
ance and also makes it difficult to perform pronunciation
and chewing functions, a variety of orthodontic devices
for correcting misaligned teeth are being used.

[0003] The most typical orthodontic device is braces,
which are used together with orthodontic wire to thus
move the teeth. Generally, braces play a role in transfer-
ring restorative force, caused by the wire that is bent in
accordance with the form of the crooked teeth, to the
teeth, and guiding the teeth so as to move in a sliding
manner along the wire.

[0004] However, braces have a relatively large and
complicated structure and are thus very difficult to use,
and also, the braces are exposed outside and thus visible
to others during treatment, undesirably deteriorating an
aesthetic appearance.

[0005] With the goal of solving such problems, an or-
thodontic method is performed using wires and mini
tubes in a small hollow tube form, and is disclosed in
Korean Patent No. 1,234,205, entitled 'Orthodontic tube’.
[0006] However, the orthodontic method using the mini
tubes has the following problems.

[0007] First, itis very difficult to insert a wire into tubes
having an inner diameter smaller than 0.5 mm attached
to irregularly crooked teeth.

[0008] Second, itisimpossible to insert a wire from the
back of the throat, and thus, the mini tubes cannot be
used for the molars (back teeth), and may be limitedly
applied to the orthodontic treatment of only the incisors
(front teeth).

[0009] Therefore, there is the need to develop ortho-
dontic methods which are simple and universal while min-
imizing the discomfort felt by patients.

Disclosure
Technical Problem
[0010] Accordingly, the present invention is intended

to provide a water-soluble or biodegradable hollow or-
thodontic member.
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[0011] In addition, the present invention is intended to
provide an orthodontic member that facilitates the inser-
tion of a wire and attachment to the surface of teeth using
an adhesive and enables simple orthodontic treatment.
[0012] In addition, the present invention is intended to
provide an orthodontic member, which may be dissolved
or biodegraded after a predetermined period of time for
the orthodontic treatment, thus forming a clearance be-
tween the wire and the adhesive, whereby the teeth may
easily move in a sliding manner along the wire.

[0013] In addition, the present invention is intended to
provide an orthodontic member having a hollow portion,
wherein a center mark is formed on the orthodontic mem-
ber, and thus when a wire having a center line marked
thereon is assembled with the orthodontic member by
being inserted into the hollow portion thereof, the center
of the orthodontic member may be easily aligned with
the center line of the wire.

[0014] In addition, the present invention is intended to
provide a method of manufacturing the orthodontic mem-
ber.

Technical Solution

[0015] An aspect of the present invention provides an
orthodontic member, which has a tube shape, a hollow
polygonal prism shape, a hollow truncated polygonal pyr-
amid shape, a hollow truncated cone shape, or a funnel
shape, and includes a water-soluble or biodegradable
material.

[0016] Also, the orthodontic member having the tube
shape may have an inner diameter of 0.2 to 1.0 mm and
a thickness of 0.001 to 0.5 mm.

[0017] Also, the hollow polygonal prism shape may be
an n-gonal prism shape, in which n is any one integer
from 3 to 20.

[0018] Also, the orthodontic member having the hollow
polygonal prism shape may have a cross-section of a
hollow polygonal shape, a circle inscribed on the hollow
polygonal shape may have a diameter of 0.2 to 1.0 mm,
and the orthodontic member having the hollow polygonal
prism shape may have a thickness of 0.001 to 0.5 mm.
[0019] Also, the hollow truncated polygonal pyramid
shape may be an n-gonal hollow truncated pyramid
shape, in which n is any one integer from 3 to 20.
[0020] Also, the orthodontic member having the hollow
truncated polygonal pyramid shape may have a cross-
section of a hollow polygonal shape, and a ratio (F/f, p)
of a maximum diameter (F) to a minimum diameter (f) of
acircle circumscribed on the hollow polygonal shape may
be 1<p<10.

[0021] Also, the ratio (E/e, q) of a diameter (E) of a
maximum inner circumference to a diameter (e) of a min-
imum inner circumference in the orthodontic member
having the hollow truncated cone shape may be 1<q<10.
[0022] Also, the orthodontic member having the funnel
shape may be provided in a form in which a hollow trun-
cated cone is connected to one end of a hollow cylinder.
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[0023] Also, in the orthodontic member having the fun-
nel shape, the ratio (D/d, r) of a diameter (D) of a maxi-
mum inner circumference of the hollow truncated cone
to a diameter (d) of an inner circumference of the hollow
cylinder may be 1<r<10.

[0024] Also, the orthodontic member may be transpar-
ent or may have any one color selected from the group
consisting of white, red, blue, yellow, green, and mixtures
thereof.

[0025] Also, the orthodontic member may have a mark
formed thereon.

[0026] Also,the markmay include atleastone selected
from among a center mark representing a center in a
longitudinal direction of the orthodontic member, a work-
ing mark representing a length from the center of the
orthodontic member, and an end mark representing an
end of the orthodontic member.

[0027] Also, the center mark may be represented by a
predetermined color depending on the size of an inner
diameter or an outer diameter of the orthodontic member.
[0028] Also, the center mark may have a thickness of
0.1to 5 mm.

[0029] The working mark may be provided in at least
one working length on one side or both sides of the center
mark.

[0030] The end mark may be formed on one end or
both ends of the orthodontic member in the longitudinal
direction.

[0031] Also, the color may be any one selected from
the group consisting of white, red, blue, yellow, green,
and mixtures thereof, and a specific example thereof may
include white, black, red, yellow-red, yellow, yellow-
green, green, blue-green, blue, blue-purple, purple, or
red-purple.

[0032] Also, the water-soluble or biodegradable mate-
rialmay include atleast one selected from among gelatin,
starch, a starch derivative, cellulose, a cellulose deriva-
tive, plant gum, agar, algine, an alginic acid salt, carra-
geenan, chitosan, a chitosan derivative, pectin, dextran,
hyaluronic acid, polyacrylamide, polyvinylpyrrolidone,
polyvinylalcohol, polyacrylic acid, polyethylene glycol,
polypropylene glycol, polyethylene oxide, polypropylene
oxide, biodegradable polyamide, biodegradable poly-
urethane, and biodegradable polyester.

[0033] Also, the water-soluble or biodegradable mate-
rial may further include, based on 100 parts by weight of
the at least one selected from among gelatin, starch, a
starch derivative, cellulose, a cellulose derivative, plant
gum, agar, algine, an alginic acid salt, carrageenan, chi-
tosan, a chitosan derivative, pectin, dextran, hyaluronic
acid, polyacrylamide, polyvinylpyrrolidone, polyvinylal-
cohol, polyacrylic acid, polyethylene glycol, polypropyl-
ene glycol, polyethylene oxide, polypropylene oxide, bi-
odegradable polyamide, biodegradable polyurethane,
and biodegradable polyester, 1 to 200 parts by weight of
a compound represented by Chemical Formula 1 below:
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[Chemical Formula 1]

HO OH

OH

\ n

in Chemical Formula 1, n is any one integer from 1 to 8.
[0034] Also, the water-soluble or biodegradable mate-
rial may include a compound represented by Chemical
Formula 2 below:

[Chemical Formula 2]

in Chemical Formula 2, R is independently a hydrogen
atom, a deuterium atom, a C1 to C6 alkyl group or a C1
to C6 hydroxyalkyl group, n is a repeating unit, and the
compound represented by Chemical Formula 2 has a
number average molecular weight ranging from 1,000 to
9,000,000.

[0035] Another aspect of the present invention pro-
vides an orthodontic composite, comprising: an ortho-
dontic member having a tube shape, a hollow polygonal
prism shape, a hollow truncated polygonal pyramid
shape, a hollow truncated cone shape, or a funnel shape;
and an orthodontic wire that is inserted into the hollow
portion of the orthodontic member, wherein the ortho-
dontic member includes a water-soluble or biodegrada-
ble material.

[0036] Stillanother aspect of the presentinvention pro-
vides a method of manufacturing an orthodontic member,
comprising: preparing a composition for an orthodontic
member, comprising a solvent including water and a wa-
ter-soluble or biodegradable material; coating a wire with
the composition; drying the wire coated with the compo-
sition, thus preparing the wire coated with the water-sol-
uble or biodegradable material; and removing the wire
from the wire coated with the water-soluble or biodegrad-
able material, thus obtaining the orthodontic member
having a hollow portion.

Advantageous Effects

[0037] According to the presentinvention, a water-sol-
uble or biodegradable orthodontic member can be pro-
vided.

[0038] Also, the present invention can provide an or-
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thodontic member, which facilitates the insertion of a wire
and the attachment to the surface of the teeth using an
adhesive and enables simple orthodontic treatment.
[0039] Also, the present invention can provide an or-
thodontic member, which is dissolved or biodegraded af-
ter a predetermined period of time for the orthodontic
treatment, thus forming a clearance between the wire
and the adhesive, whereby the teeth can easily move in
a sliding manner along the wire.

[0040] Also, the present invention can provide an or-
thodontic member having a hollow portion, wherein a
center mark is formed on the orthodontic member, and
thus when a wire having a center line marked thereon is
assembled with the orthodontic member by being insert-
ed into the hollow portion thereof, the center of the or-
thodontic member can be easily aligned with the center
line of the wire.

[0041] Also, the presentinvention can provide a meth-
od of manufacturing such an orthodontic member.

Description of Drawings
[0042]

FIG. 1 schematically illustrates a tube shape and a
rectangular prism shape, among the shapes of an
orthodontic member according to an embodiment of
the present invention;

FIG. 2 schematically illustrates the side cross-sec-
tions of the teeth, to which a water-soluble or biode-
gradable tube-shaped orthodontic member accord-
ing to an embodiment of the present invention, con-
ventional braces, and conventional small hollow
metal tubes are applied;

FIG. 3schematically illustrates the orthodontic mem-
ber according to an embodiment of the present in-
vention, on which marks are formed;

FIG. 4 schematically illustrates the orthodontic mem-
ber according to an embodiment of the present in-
vention, with which a wire is assembled;

FIG. 5 is a photograph illustrating the orthodontic
member according to an embodiment of the present
invention, on which marks are formed;

FIG. 6 is a photograph illustrating the orthodontic
member according to an embodiment of the present
invention, wherein the orthodontic member having
marks formed thereon is assembled with the wire;
FIG. 7 illustrates the critical test process for ortho-
dontic treatment using the water-soluble tube-
shaped orthodontic member of Example 3 according
to the present invention;

FIG. 8 illustrates the front and side photographs of
the clinical test results using the water-soluble tube-
shaped orthodontic member of Example 3 according
to the present invention;

FIG. 9 illustrates the clinical test process for ortho-
dontic treatment using the water-soluble tube-
shaped orthodontic member of Example 4 according
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to the present invention;

FIG. 10 illustrates the front and side photographs of
the clinical test results using the water-soluble tube-
shaped orthodontic member of Example 4 according
to the present invention;

FIG. 11 illustrates the results of orthodontic treat-
ment using conventional braces; and

FIG. 12 illustrates photographs of orthodontic treat-
ment using conventional hollow metal tubes.

Best Mode

[0043] Hereinafter, embodiments and examples of the
present invention are described in detail with reference
to the appended drawings so as to be easily performed
by a person having ordinary skill in the art.

[0044] The following description does not limit the
present invention to specific embodiments, and further-
more, descriptions of known techniques, even if they are
pertinent to the present invention, are considered unnec-
essary and may be omitted insofar as they would make
the gist of the invention unclear.

[0045] The terms used herein are merely intended to
explain specific examples and not to limit the present
invention. Unless otherwise stated, the singular expres-
sion includes a plural expression. In this application, the
terms "include" or "have" are used to designate the pres-
ence of features, numbers, steps, operations, elements,
or combinations thereof described in the specification,
and should be understood so as not to exclude presence
or additional probability of one or more different features,
numbers, steps, operations, elements, or combinations
thereof.

[0046] FIG. 1 schematically illustrates an orthodontic
member having a tube shape according to an embodi-
ment of the present invention.

[0047] With reference to FIG. 1, the orthodontic mem-
beraccording tothe presentinvention is described below.
[0048] According to the present invention, the ortho-
dontic member has a tube shape, a hollow polygonal
prism shape, a hollow truncated polygonal pyramid
shape, a hollow truncated cone shape, or a funnel shape,
and includes a water-soluble or biodegradable material.
[0049] The orthodontic member having a tube shape
preferably has an inner diameter of 0.2 to 1.0 mm and a
thickness of 0.001 to 0.5 mm.

[0050] The orthodontic member having a hollow polyg-
onal prism shape has a cross-section of a hollow polyg-
onal shape, and the diameter of a circle inscribed on the
hollow polygonal shape is 0.2 to 1.0 mm. The thickness
of the orthodontic member having a hollow polygonal
prism shape preferably falls in the range of 0.001 to 0.5
mm. However, the inner diameter and the diameter there-
of may vary depending on the diameter of the wire which
is to be inserted into the hollow portion of the orthodontic
member.

[0051] The hollow polygonal prism shape is an n-gonal
prism shape, wherein n is any one integer from 3 to 20,
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preferably from 4 to 15, and more preferably 4 to 8, and
still more preferably is a hollow rectangular prism shape
in which n is 4.

[0052] As for the orthodontic member having a hollow
truncated cone shape, the ratio (E/e, q) of the diameter
(E) of the maximum inner circumference to the diameter
(e) of the minimum inner circumference is 1<q<10, pref-
erably 2<q<5, and more preferably 3<q<4.

[0053] The orthodontic member having a hollow trun-
cated polygonal pyramid shape has a cross-section of a
hollow polygonal shape, and the ratio (F/f, p) of the max-
imum diameter (F) to the minimum diameter (f) of a circle
circumscribed on the hollow polygonal shape is 1<p<10,
preferably 2<p<5, and more preferably 3<p<4.

[0054] The hollow truncated polygonal pyramid shape
is an n-gonal truncated pyramid shape, wherein n is any
one integer from 3 to 20, preferably from 4 to 15, and
more preferably from 4 to 8.

[0055] The orthodontic member having a funnel shape
is provided in a form in which a hollow truncated cone is
connected to one end of a hollow cylinder, and the ratio
(D/d, r) of the diameter (D) of the maximum inner circum-
ference of the hollow truncated cone to the diameter (d)
of the inner circumference of the hollow cylinder may be
1<r<10. This ratio is preferably 2<r<5, and more prefer-
ably 3<r<4. Also, the orthodontic member having a funnel
shape may be provided in a form in which a hollow trun-
cated polygonal pyramid is connected to one end of a
hollow polygonal prism, and the ratio (C/c, s) of the max-
imum diameter (C) to the minimum diameter (c) of a circle
circumscribed on the hollow polygonal cross-sectional
shape of the hollow truncated polygonal pyramid is
1<s<10, preferably 2<s<5, and more preferably 3<s<4.
[0056] With reference to FIGS. 4 and 6, an orthodontic
composite 20 composed of the orthodontic member 10
and an orthodontic wire 30 inserted therein is manufac-
tured by inserting the orthodontic wire 30 into the hollow
portion of the orthodontic member 10, and the wire cov-
ered with the member is attached to crooked teeth using
a resin. A restorative force is generated in the wire that
is bent along the form of the crooked teeth, and is trans-
ferred to the teeth in the form of an orthodontic force
capable of moving the teeth by means of the resin adhe-
sive. Simultaneously, the orthodontic member, which is
water-soluble or biodegradable, is dissolved in the
mouth, and thus, a clearance is formed between the wire
and the resin, whereby the teeth may move in a sliding
manner along the wire.

[0057] Forthe sake of working process, the orthodontic
member may be transparent or may have any color se-
lected from among white, red, blue, yellow, green, and
mixtures thereof. Specifically, the color thereof may be
transparent, or may include white, black, red, yellow-red,
yellow, yellow-green, green, blue-green, blue, blue-pur-
ple, purple, or red-purple.

[0058] With reference to FIGS. 3 and 5, marks 100,
200, 300 may be formed on the orthodontic member 10
so as to facilitate the working process.
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[0059] The center mark 100 representing the center in
alongitudinal direction of the orthodontic member 10, the
working mark 200 representing a distance from the cent-
er of the orthodontic member, or the end mark 300 rep-
resenting the end of the orthodontic member may be pro-
vided.

[0060] The center mark may be represented by a pre-
determined color depending on the size of the inner di-
ameter or the outer diameter of the orthodontic member.
[0061] The center mark may have a thickness of 0.1
to 5 mm.

[0062] The working mark may be provided in at least
one working length on one side or both sides of the center
mark.

[0063] The end mark may be formed on one end or
both ends of the orthodontic member in the longitudinal
direction.

[0064] The color of the mark may be any one selected
from the group consisting of white, red, blue, yellow,
green, and mixtures thereof, and a specific example
thereof may include white, black, red, yellow-red, yellow,
yellow-green, green, blue-green, blue, blue-purple, pur-
ple, or red-purple. When the orthodontic member having
marks formed thereon is used, the center of the ortho-
dontic member may be easily aligned with the center of
the wire using the center mark, and the working length
may be easily determined from the center of the ortho-
dontic member using the working mark, and the end of
the orthodontic member may be easily checked using
the end mark.

[0065] Below is a description of a composition for an
orthodontic member, suitable for use in preparing the wa-
ter-soluble or biodegradable material according to the
present invention.

[0066] According to the present invention, the compo-
sition for an orthodontic member may include a water-
soluble or biodegradable material and a solventincluding
water. The coating composition for an orthodontic mem-
ber may be used to coat an orthodontic wire or to man-
ufacture an orthodontic member having a hollow portion.
[0067] Preferably, the composition for an orthodontic
member may include 10 to 100 parts by weight of the
water-soluble or biodegradable material and 20 to 990
parts by weight of the solvent including water.

[0068] As the water-soluble or biodegradable material,
any material may be used so long as it is dissolved or
decomposed in the mouth. Preferably, the water-soluble
or biodegradable material may include at least one se-
lected from among gelatin, starch, a starch derivative,
cellulose, a cellulose derivative, plant gum, agar, algine,
an alginic acid salt, carrageenan, chitosan, a chitosan
derivative, pectin, dextran, hyaluronic acid, polyacryla-
mide, polyvinylpyrrolidone, polyvinylalcohol, polyacrylic
acid, polyethylene glycol, polypropylene glycol, polyeth-
ylene oxide, polypropylene oxide, biodegradable polya-
mide, biodegradable polyurethane, and biodegradable
polyester.

[0069] Thebiodegradable polyamide may be polylactic
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acid or modified polylactic acid.

[0070] The water-soluble or biodegradable material
may further include, based on 100 parts by weight of the
atleast one selected from among gelatin, starch, a starch
derivative, cellulose, a cellulose derivative, plant gum,
agar, algine, an alginic acid salt, carrageenan, chitosan,
a chitosan derivative, pectin, dextran, hyaluronic acid,
polyacrylamide, polyvinylpyrrolidone, polyvinylalcohol,
polyacrylic acid, polyethylene glycol, polypropylene gly-
col, polyethylene oxide, polypropylene oxide, biodegrad-
able polyamide, biodegradable polyurethane, and biode-
gradable polyester, 1 to 200 parts by weight of a com-
pound represented by Chemical Formula 1 below.

[Chemical Formula 1]

HO OH
_OH/
[0071] In Chemical Formula 1, n is any one integer
from 1 to 8.
[0072] The compound represented by Chemical For-

mula 1 preferably includes sorbitol and glycerin.

[0073] More preferably, the water-soluble or biode-
gradable material includes, based on 100 parts by weight
of gelatin, 5 to 100 parts by weight of glycerin and 1 to
100 parts by weight of sorbitol.

[0074] The water-soluble or biodegradable material
may further include 1 to 250 parts by weight of purified
water.

[0075] The gelatin has a jelly strength of 30 to 500
bloom, and preferably 100 to 400 bloom.

[0076] Jelly strength is a typical physical property of
gelatin. The bloom value is used to show the strength of
gelatin, and jelly strength may be defined as the force
that is required to press a 6.67% gelatin solution to a
depth of 4 mm from the surface thereof using the plunger
of ajelly strength meter in accordance with British Stand-
ard (BS) 757.

[0077] Also, the water-soluble or biodegradable mate-
rial may include a cellulose derivative that is a compound
represented by Chemical Formula 2 below.

[Chemical Formula 2]

OR
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[0078] In Chemical Formula 2, R is independently a
hydrogen atom, a deuterium atom, a C1 to C6 alkyl group
or a C1 to C6 hydroxyalkyl group, n is a repeating unit,
and the compound represented by Chemical Formula 2
has a number average molecular weight ranging from
1,000 to 9,000,000.

[0079] The polyethylene glycol is preferably a solid
having a weight average molecular weight ranging from
1,000 to 100,000.

[0080] The water-soluble or biodegradable polymer
may include modified starch and plant gum.

[0081] The compound represented by Chemical For-
mula 2 may be hydroxypropyl methyl cellulose (HPMC).
[0082] As for the hydroxypropyl methyl cellulose, the
degree of substitution of a methoxy group may be 15 to
30%, and the degree of substitution of hydroxypropoxy
may be 4 to 32%.

[0083] The hydroxypropyl methyl cellulose may have
a viscosity of 1 to 35 mPa-s at a temperature of 20°C in
a 2 wt% aqueous solution.

[0084] The solvent may further include a linear or
branched C2 to C9 alcohol. The weight ratio of water to
alcohol in the solvent may range from 100:0 to 5:95.
[0085] The composition for an orthodontic member
may further include at least one stabilizer selected from
among a sorbic acid salt, a salicylic acid salt, and a ben-
zoic acid salt.

[0086] The amount of the stabilizer may be 0.01 to 5
parts by weight based on 100 parts by weight of the water-
soluble or biodegradable material. If the amount of the
stabilizer is less than 0.01, no conservation effect may
be exhibited. On the other hand, if the amount thereof
exceeds 5 parts by weight, the mechanical properties of
the resulting orthodontic member may deteriorate.
[0087] The composition for an orthodontic member
may further include a colorant.

[0088] The colorant may include a natural edible col-
orant, a tar-based edible colorant, beta-carotene, copper
sulfate, ferric oxide, caramel, copper, sodium iron chlo-
rophyllin, or titanium oxide.

[0089] The coating composition for an orthodontic
member may further include 0.1 to 5 parts by weight of
a surfactant.

[0090] The surfactant may include polyethylene glycol,
polysorbate, fatty acid monoglycerin ester, fatty acid pol-
yglycol ester, fatty acid sorbitan ester, fatty acid sucrose
ester, fatty acid alkanolamide, or a polyethyleneglycol
condensed nonionic surfactant.

[0091] The polyethylene glycol may be a solid having
a molecular weight ranging from 1,000 to 100,000.
[0092] In addition, the present invention may provide
an orthodontic composite, comprising an orthodontic
member having a tube shape, a hollow polygonal prism
shape, a hollow truncated polygonal pyramid shape, a
hollow truncated cone shape, or a funnel shape, and an
orthodontic wire that is inserted into the hollow portion of
the orthodontic member, and the orthodontic member
may include a water-soluble or biodegradable material.
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[0093] Below is a description of a method of manufac-
turing the orthodontic member according to the present
invention.

[0094] First, a water-soluble or biodegradable material
and purified water are mixed, thus preparing a composi-
tion for an orthodontic member (step a).

[0095] The composition for an orthodontic member
may further include a compound represented by Chem-
ical Formula 1 below.

[Chemical Formula 1]

HO OH

OH

n

[0096] In Chemical Formula 1, n is any one integer
from 1 to 8.
[0097] Step (a) is the preparation of the composition

by mixing gelatin, glycerin, a sorbitol solution and purified
water. The solvent of the sorbitol solution may be water.
[0098] The water-soluble or biodegradable material
may be a compound represented by Chemical Formula
2 below.

[Chemical Formula 2]

[0099] In Chemical Formula 2, R is independently a
hydrogen atom, a deuterium atom, a C1 to C6 alkyl group
or a C1 to C6 hydroxyalkyl group, n is a repeating unit,
and the compound represented by Chemical Formula 2
has a number average molecular weight ranging from
1,000 to 9,000,000.

[0100] The C1 to C6 alkyl group is preferably -CHs,
and the C1 to C6 hydroxyalkyl group is preferably
-CH,-CHOH-CHj,.

[0101] The method may further include, after step (a),
step (a-1) for maintaining the composition at 50 to 100°C.
Step (a-1) is performed preferably at 55 to 95°C, and
more preferably 60 to 90°C.

[0102] In the above temperature range, the compo-
nents for the composition may be uniformly mixed.
[0103] Although step (a-1) is preferably performed for
2 to 6 hr, the processing time may vary depending on the
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temperature at step (a-1). Also, step (a-1) may further
include a defoaming process, performed in a vacuum.
[0104] Step (a-2) for maintaining the composition at 50
to 65°C may be further performed after step (a-1). Step
(a-2) is conducted preferably at 53 to 62°C, and more
preferably at 54 to 60°C.

[0105] Next, a wire is prepared, and the surface of the
wire is coated with the composition, thus giving the wire
coated with the composition (step b).

[0106] The coating process in step (b) may vary de-
pending on the gelling temperature of the composition.
In the case of a material having a low gelling temperature,
the composition may be uniformly applied on the wire at
atemperature equal to or higher than the gelling temper-
ature. In the case of a material having a high gelling tem-
perature, the composition may be uniformly applied on
the wire at a temperature equal to or lower than the gelling
temperature. For example, gelatin is gelled at a low tem-
perature and thus is preferably subjected to a coating
process at a temperature equal to or higher than the gel-
ling temperature, and HPMC is gelled at a high temper-
ature and thus is preferably applied at a temperature low-
er than the gelling temperature.

[0107] The orthodontic member may have a tube
shape, a hollow polygonal prism shape, a funnel shape,
a hollow truncated cone shape, or a hollow truncated
polygonal pyramid shape.

[0108] Next, in the wire coated with the composition,
the composition is dried, thus obtaining the wire and an
orthodontic member containing the wire in the hollow por-
tion thereof (step c).

[0109] Step (c) is preferably performed at a tempera-
ture of 25 to 30°C and a relative humidity of 20 to 40%,
but the present invention is not limited thereto. Step (c)
may be carried out until the composition reaches a state
of equilibrium. This process may be performed for 12 to
72 hr under the above conditions.

[0110] In step (c), the composition may be hardened
into a gel that is close to a solid. When the orthodontic
member is applied to orthodontic treatment, itis preferred
to have strength suitable for maintaining the hollow por-
tion, as well as flexibility to an extent that it does not break
even upon bending of the orthodontic wire so as to be
adapted to the state of arrangement of the teeth.
[0111] Finally, the wireis removed from the orthodontic
member containing the wire therein, yielding the ortho-
dontic member (step d).

[0112] After step d, treating the surface of the ortho-
dontic member with oil (step d-1) may be further per-
formed.

[0113] The oil may include mineral oil, silicone oil, veg-
etable oil, etc.
[0114] In order to facilitate the dental operation by an

operator, the orthodontic member into which the wire is
inserted may be provided.



13 EP 3 323 377 A1 14

Mode for Invention

[Examples]

[0115] A better understanding of the present invention
may be obtained through the following examples which
are set forth to illustrate, but are not to be construed to

limit the scope of the present invention.

Preparation Example 1: Preparation of coating solution

[0116] 430 parts by weightof gelatin (made by Geltech,
250bloom) was dispersed in 390 parts by weight of water,
after which 140 parts by weight of glycerin was added
thereto and mixed therewith. Thereafter, 5 parts by
weight of a sorbitol solution (70% concentration) dis-
solved in water was added and uniformly dispersed. Sub-
sequently, gelatin was dissolved for 60 min at 90°C and
defoaming was carried out in a vacuum at 700 mmHg at
65°C for 30 min. The defoamed solution was aged at
60°C for 6 hr, thereby preparing a coating solution.

Preparation Example 2: Preparation of coating solution

[0117] A coating solution was prepared using hydrox-
ypropyl methyl cellulose (HPMC) having a viscosity of 6
mPa-s in a 2 wt% aqueous solution. 585 parts by weight
of purified water and 1 part by weight of potassium sorb-
ate were added and mixed together, and the resulting
solution was heated to 90. The solution at 90 was added
with 220 parts by weightof HPMC and 194 parts by weight
of ethanol and mixed for 2 hr, thus dissolving the HPMC.
The prepared composition was aged at 55 for 12 hr,
thereby yielding a coating composition for an orthodontic
member.

Example 1: Manufacture of water-soluble tube

[0118] The coating solution of Preparation Example 1
was placed in an immersion bath that was maintained at
45°C. A stainless steel linear wire having a length of 100
mm and a diameter of 0.5 mm was fixed using fixing
screws, and was then coated with paraffin. The wire was
immersed in the coating solution and immediately taken
out of the coating solution, thus uniformly coating the wire
with the coating solution. Thereafter, drying was per-
formed at room temperature and a relative humidity of
25% for 24 hr, followed by removing the wire, thereby
obtaining an orthodontic member.

Example 2: Manufacture of water-soluble tube

[0119] The coating solution of Preparation Example 2
was placed in an immersion bath that was maintained at
20. A wire having a length of 100 mm and a diameter of
0.5 mm was fixed using fixing screws, and was then coat-
ed with paraffin. The wire was immersed in the coating
solution and was immediately taken out of the coating
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solution, thus uniformly coating the wire with the coating
solution. With reference to FIGS. 3 and 4, drying was
performed at room temperature and a relative humidity
of 25% for 24 hr, after which the coating layer was marked
with a white center mark, working marks and end marks
using an edible colorant, and the wire was removed,
thereby obtaining an orthodontic member having white
marks formed thereon.

Example 3: Manufacture of wire-assembled orthodontic
member

[0120] Awirewas inserted intothe orthodontic member
of Example 1, thus manufacturing a wire-assembled or-
thodontic member.

Example 4: Manufacture of wire-assembled orthodontic
member

[0121] With reference to FIGS. 5 and 6, a wire having
a center line marked thereon was inserted into the ortho-
dontic member of Example 2 having the center mark, the
working marks and the end marks thereon, so that the
center line was aligned with the center mark, thus man-
ufacturing a wire-assembled orthodontic member.

[Test Examples]

Clinical Test example 1: Orthodontic treatment using or-
thodontic member

[0122] The clinical test process for orthodontic treat-
ment using the water-soluble tube of Examples 1 and 3
isillustratedin FIG. 7, and the front and side photographs
thereof are illustrated in FIG. 8.

[0123] With reference to FIGS. 7 and 8, a nickel-tita-
nium wire was inserted into the water-soluble tube of Ex-
ample 1 outside the mouth, and the wire-inserted tube
was directly attached to the teeth. As a result, it was
shown to be applicable even to the back teeth.

[0124] Therefore, the water-soluble tube of Example 1
had a simple structure and an aesthetic appearance, was
comfortable in that soft tissue irritation was not caused
by the device, and enabled oral cleanliness to be easily
maintained.

Clinical Test example 2: Orthodontic treatment using or-
thodontic member

[0125] The clinical test process for orthodontic treat-
ment using the wire-assembled orthodontic member of
Examples 2 and 4 having the wire inserted into the hollow
portion thereof is illustrated in FIG. 9, and the front and
side photographs of the teeth using the orthodontic mem-
ber are illustrated in FIG. 10.

[0126] With referenceto FIGS. 9 and 10, the orthodon-
tic member of Examples 1 and 3 was directly adhered to
the teeth. As a result, they were shown to be applicable
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even to the back teeth.

[0127] Therefore, the wire-assembled orthodontic
member of Example 4 had a simple structure and an
aesthetic appearance, was comfortable in that soft tissue
irritation was not caused by the device, and enabled oral
cleanliness to be easily maintained.

Clinical Comparative Test example 1: Orthodontic treat-
ment using conventional braces

[0128] FIG. 2 schematically illustrates the side cross-
sections of the water-soluble tube-shaped orthodontic
member according to the presentinvention, conventional
braces, and conventional small hollow tubes, and FIG.
11 illustrates the orthodontic results using the conven-
tional braces.

[0129] With reference to FIGS. 2 and 11, the conven-
tional braces were adhered to the teeth and then tied
such that the wire was notremoved from the braces using
ties. As a result, the braces, having a large and compli-
cated structure, and their ancillaries irritated the soft tis-
sue in the mouth.

[0130] Therefore, the conventional braces had a com-
plicated structure and a poor aesthetic appearance, irri-
tated the soft tissue in the mouth, and made it difficult to
maintain oral cleanliness.

Clinical Comparative Test example 2: Orthodontic treat-
ment using hollow tubes

[0131] The photographs for orthodontic treatment us-
ing conventional hollow tubes are illustrated in FIG. 12.
[0132] With reference to FIGS. 2 and 12, the conven-
tional hollow tubes were adhered to the teeth and the
wire was inserted so as to sequentially pass through the
hollow tubes. As such, since it is impossible to insert the
wire from the back of the throat, these tubes were applied
to partial orthodontic treatment, which was limited only
to the front teeth.

[0133] Therefore, the hollow tubes may be applied to
partial orthodontic treatment limited only to the front
teeth, and a long period of time is required to insert the
wire.

[0134] The scope of the present invention is shown by
the claims which will be described later, and all variations
or modifications deduced from the meanings, scope and
equivalents of the claims should be construed as being
included in the scope of the present invention.

Industrial Applicability

[0135] According to the presentinvention, a water-sol-
uble or biodegradable orthodontic member can be pro-
vided.

[0136] Also, the present invention can provide an or-
thodontic member, which facilitates the insertion of a wire
and the attachment to the surface of the teeth using an
adhesive and enables simple orthodontic treatment.
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[0137] Also, the present invention can provide an or-
thodontic member, which is dissolved or biodegraded af-
ter a predetermined period of time for the orthodontic
treatment, thus forming a clearance between the wire
and the adhesive, whereby the teeth can easily move in
a sliding manner along the wire.

[0138] Also, the present invention can provide an or-
thodontic member having a hollow portion, wherein a
center mark is formed on the orthodontic member, and
thus when a wire having a center line marked thereon is
assembled with the orthodontic member by being insert-
ed into the hollow portion thereof, the center of the or-
thodontic member can be easily aligned with the center
line of the wire.

[0139] Also, the present invention can provide a meth-
od of manufacturing such an orthodontic member.

Claims

1. An orthodontic member, which has a tube shape, a
hollow polygonal prism shape, a hollow truncated
polygonal pyramid shape, a hollow truncated cone
shape, or a funnel shape, and includes a water-sol-
uble or biodegradable material.

2. The orthodontic member of claim 1, wherein the or-
thodontic member having the tube shape has an in-
ner diameter of 0.2 to 1.0 mm and a thickness of
0.001 to 0.5 mm.

3. The orthodontic member of claim 1, wherein the hol-
low polygonal prism shape is an n-gonal prism
shape, in which n is any one integer from 3 to 20.

4. The orthodontic member of claim 3, wherein the or-
thodontic member having the hollow polygonal prism
shape has a cross-section of a hollow polygonal
shape,

a circle inscribed on the hollow polygonal shape has
a diameter of 0.2 to 1.0 mm, and

the orthodontic member having the hollow polygonal
prism shape has a thickness of 0.001 to 0.5 mm.

5. The orthodontic member of claim 1, wherein the hol-
low truncated polygonal pyramid shape is an n-gonal
hollow truncated pyramid shape, in which n is any
one integer from 3 to 20.

6. The orthodontic member of claim 5, wherein the or-
thodontic member having the hollow truncated po-
lygonal pyramid shape has a cross-section of a hol-
low polygonal shape, and
a ratio (F/f, p) of a maximum diameter (F) to a min-
imum diameter (f) of a circle circumscribed on the
hollow polygonal shape is 1<p<10.

7. The orthodontic member of claim 1, wherein a ratio
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(E/e, q) of a diameter (E) of a maximum inner cir-
cumference to a diameter (e) of a minimum inner
circumference in the orthodontic member having the
hollow truncated cone shape is 1<q<10.

The orthodontic member of claim 1, wherein the or-
thodontic member having the funnel shape is pro-
vided in a form in which a hollow truncated cone is
connected to one end of a hollow cylinder.

The orthodontic member of claim 8, wherein in the
orthodontic member having the funnel shape, a ratio
(D/d, r) of a diameter (D) of a maximum inner cir-
cumference of the hollow truncated cone to a diam-
eter (d) of an inner circumference of the hollow cyl-
inder is 1<r<10.

The orthodontic member of claim 1, wherein the or-
thodontic member is transparent or has any one
color selected from the group consisting of white,
red, blue, yellow, green, and mixtures thereof.

The orthodontic member of claim 1, wherein the or-
thodontic member has a mark formed thereon.

The orthodontic member of claim 11, wherein the
mark includes at least one selected from among a
center mark representing a center in a longitudinal
direction of the orthodontic member, a working mark
representing a length from the center of the ortho-
dontic member, and an end mark representing an
end of the orthodontic member.

The orthodontic member of claim 12, wherein the
center mark is represented by a predetermined color
depending on a size of an inner diameter or an outer
diameter of the orthodontic member.

The orthodontic member of claim 13, wherein the
center mark has a thickness of 0.1 to 5 mm.

The orthodontic member of claim 13, wherein the
color is any one selected from the group consisting
of white, red, blue, yellow, green, and mixtures there-
of.

The orthodontic member of claim 1, wherein the wa-
ter-soluble or biodegradable material comprises at
least one selected from among gelatin, starch, a
starch derivative, cellulose, a cellulose derivative,
plant gum, agar, algine, an alginic acid salt, carra-
geenan, chitosan, a chitosan derivative, pectin, dex-
tran, hyaluronic acid, polyacrylamide, polyvinylpyr-
rolidone, polyvinylalcohol, polyacrylic acid, polyeth-
ylene glycol, polypropylene glycol, polyethylene ox-
ide, polypropylene oxide, biodegradable polyamide,
biodegradable polyurethane, and biodegradable
polyester.
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18.
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. The orthodontic member of claim 16, wherein the
water-soluble or biodegradable material further com-
prises, based on 100 parts by weight of the at least
one selected from among gelatin, starch, a starch
derivative, cellulose, a cellulose derivative, plant
gum, agar, algine, an alginic acid salt, carrageenan,
chitosan, a chitosan derivative, pectin, dextran, hy-
aluronic acid, polyacrylamide, polyvinylpyrrolidone,
polyvinylalcohol, polyacrylic acid, polyethylene gly-
col, polypropylene glycol, polyethylene oxide, poly-
propylene oxide, biodegradable polyamide, biode-
gradable polyurethane, and biodegradable polyes-
ter, 1 to 200 parts by weight of a compound repre-
sented by Chemical Formula 1 below:

[Chemical Formula 1]

HO OH

\OH/n

in Chemical Formula 1, n is any one integer from 1
to 8.

The orthodontic member of claim 1, wherein the wa-
ter-soluble or biodegradable material comprises a
compound represented by Chemical Formula 2 be-
low:

[Chemical Formula 2]

in Chemical Formula 2,

R is independently a hydrogen atom, a deuteri-
um atom, a C1 to C6 alkyl group or a C1 to C6
hydroxyalkyl group,

n is a repeating unit, and

the compound represented by Chemical Formu-
la 2 has a number average molecular weight
ranging from 1,000 to 9,000,000.

19. A method of manufacturing an orthodontic
member, comprising:

preparing a composition for an orthodontic
member, comprising a solventincluding wa-
ter and a water-soluble or biodegradable
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material;

coating a wire with the composition;

drying the wire coated with the composition,
thus preparing the wire coated with the wa-
ter-soluble or biodegradable material; and
removing the wire from the wire coated with
the water-soluble or biodegradable materi-
al, thus obtaining the orthodontic member
having a hollow portion.
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[F1G. 1]

<Tube shape>

<Rectangular prism shape>

[F1G. 2]

Present invention Tied brace Small hollow tube

{mini tube)

1 Wire

: Adhesive (Resin}
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